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Text :

TH S DECI SI ON DOCUMENT PRESENTS A DETERM NATI ON THAT NO REMEDI AL ACTI ON
WLL BE TAKEN AT TH'S TI ME FOR THE WH TE PHOSPHORUS UNDERWATER MUNI TI ONS
BURI AL AREA (WPUMBA) AT THE US ARMY ABERDEEN PROVI NG GROUND, NMARYLAND.
TH' S DETERM NATI ON WAS DEVELCPED | N ACCORDANCE W TH THE COVPREHENSI VE
ENVI RONVENTAL RESPONSE, COMPENSATI ON AND LI ABI LI TY ACT CF 1980 ( CERCLA),
AS AVENDED BY THE SUPERFUND AMENDMENT AND REAUTHORI ZATI ON ACT OF 1986
(SARA), 42 USC SECTI ON 9601 ET SEQ AND THE NATI ONAL CONTI NGENCY PLAN
(NCP) 40 CFR PART 300. TH S NO ACTION DECI SION | S SUPPORTED BY
DOCUMENTS CONTAI NED | N THE ADM NI STRATI VE RECORD. THE STATE OF MARYLAND
HAS CONCURRED ON THE NO ACTI ON DETERM NATI ON.

DATE RONALD V. H TE
09/ 12/ 1991 BRI GADI ER GENERAL, US ARW
COMVANDI NG

ABERDEEN PROVI NG GROUND

DATE LEWS D. WALKER

09/ 24/ 1991 DEPUTY FOR ENVI RONMENT, SAFETY, AND
OCCUPATI ONAL HEALTH COFFI CE OF THE ASSI STANT
SECRETARY OF THE ARMY US DEPARTMENT OF THE

ARW
DATE EDWN B. ERI CKSON
09/ 27/ 1991 REG ONAL ADM NI STRATOR

US ENVI RONVENTAL PROTECTI ON AGENCY - REG ON | ||

#SRAS
SUMVARY OF REMEDI AL ACTI ON SELECTI ON

VH TE PHOSPHORUS UNDERWATER MUNI TI ONS BURI AL AREA
US ARMY ABERDEEN PROVI NG GROUND, NMARYLAND

#SD
SI TE DESCRI PTI ON

US ARMY ABERDEEN PROVI NG GROUND (APG) OCCUPI ES SOME 79, 000 ACRES OF LAND
AND WATER | N SOUTHERN HARFORD COUNTY AND SOUTHEASTERN BALTI MORE COUNTY,
MARYLAND, NEAR THE HEAD OF THE CHESAPEAKE BAY (SEE FIGURES 1 & 2). IT
IS OMNED AND OPERATED BY THE US DEPARTMENT OF THE ARMY (ARMY) AND | S AN
ACTI VE ARW TEST AND EVALUATI ON | NSTALLATI ON PRI MARI LY RESPONSI BLE FOR
PLANNI NG AND TESTI NG OF WEAPONS, MJNI TI ONS, VEH CLES, AND VAR QUS

EQUI PMENT. APG CONSI STS OF TWD FUNCTI ONAL AREAS: THE EDGEWOCD AREA
(13,000 LAND ACRES, | NCLUDI NG GUNPOADER NECK, POOLES | SLAND, CARROLL

| SLAND, AND GRACES QUARTERS) AND THE ABERDEEN AREA (17,000 LAND ACRES,

I NCLUDI NG M CHAELSVI LLE AND PHI LLI PS LANDFI LLS). THE LAND PORTI ONS OF
THE TWD AREAS ARE SEPARATED BY THE BUSH RI VER ( SEE FI GURE 3)

THE ABERDEEN AREA | S BORDERED ON THE WEST BY THE BUSH RI VER AND
NORTHEAST TO SQUTH BY THE CHESAPEAKE BAY. THE AREA | S DRAI NED BY SEVEN
CREEKS PLUS THE BUSH RI VER  MOST OF THESE CREEKS HAVE THEI R HEADWATERS
ON THE ABERDEEN AREA. THE ARW FAC LI TIES I N THE ABERDEEN AREA | NCLUDE
FI RENG RANGES, | MPACT AREAS, VEHI CLE TEST TRACKS, AND LABCRATCRIES I N
SUPPORT OF TESTI NG ACTI VI Tl ES.

THE WH TE PHOSPHORUS UNDERWATER MUNI TI ONS BURI AL AREA (WPUMBA) | S
LOCATED OFFSHORE OF THE ABERDEEN AREA OF APG MARYLAND, ON THE WESTERN
SI DE OF THE UPPER CHESAPEAKE BAY. THE AREA IS SI TUATED I N SHALLOW
WATERS JUST BEYOND THE MOUTH OF MOSQUI TO CREEK, BETWEEN BLACK PO NT AND
GULL | SLAND (SEE FI GURE 4). SPESUTI E NARROAS AND SPESUTI E | SLAND LI E TO
THE NORTH AND NORTHEAST, RESPECTI VELY. THE OPEN WATER AREA CF APG



TOTALS APPROXI MATELY 37,000 ACRES OF WH CH 15 ACRES OF OPEN WATER
COWPRI SE THE SUPPOSED WPUVBA.

BASED ON | NTERVI EW6 OF FORMER EMPLOYEES WHO WORKED ON THE POST FOLLOW NG
WORLD WAR |, AN UNKNOWN AMCUNT OF WORLD WAR | WHI TE PHOSPHORUS MUNI TI ONS
( ORDNANCE) WERE SUPPCSEDLY BURI ED | N THE CHESAPEAKE BAY IN THE VICI NI TY
CF BLACK PO NT DURI NG THE PER CD 1922-1925. THE ORDNANCE REPCRTEDLY
CONSI STED OF UNI TED STATES, BRI Tl SH, AND FRENCH LAND M NES, GRENADES,
AND ARTI LLERY SHELLS. ACCCORDI NG TO THE | NTERVI EW5, BULK PHOSPHCORUS MAY
ALSO HAVE BEEN DI SPCSED IN THE BAY. | T IS PCSSI BLE THAT TH S DI SPCSAL
EVENT | NVOLVED A SI NGLE BARCE LOAD CF MUNI TI ONS; HOANEVER, | T MAY HAVE

I N\VOLVED CONS|I DERABLY MORE. I N 1933, THE WPUVBA WAS REPORTEDLY
UNCOVERED BY A STRONG HURRI CANE, WH CH LED TO A LARGE WATERFOAL KI LL,
WHERE DUCKS SUPPCSEDLY "TURNED PI NK AND DI ED. "

THE US ENVI RONVENTAL PROTECTI ON AGENCY (EPA) | SSUED APG A RESOURCE
CONSERVATI ON AND RECOVERY ACT (RCRA) CORRECTI VE ACTION PERM T, ON
SEPTEMBER 30, 1986, AS MCZDI FI ED ON SEPTEMBER 26, 1988. THE EPA AND THE
ARMY ENTERED | NTO A COVPREHENSI VE ENVI RONVENTAL RESPONSE, COVPENSATI ON,
AND LI ABI LI TY ACT (CERCLA), SECTION 120 | NTERAGENCY AGREEMENT (1 AG ON
MARCH 27, 1990, TO COORDI NATE AND PROVI DE FOR ALL CERCLA/ RCRA CCORRECTI VE
ACTION ACTIVITIES AT APG  IN THIS | AG THE ARW AND EPA AGREED THAT ALL
AREAS VH CH WERE | DENTI FI ED AS RCRA CORRECTI VE ACTI ON STUDY AREAS WOULD
BE | NVESTI GATED AND, | F NECESSARY, REMEDI ATED PURSUANT TO CERCLA. THE
WPUMBA WAS | DENTI FI ED AS A RCRA CCORRECTI VE ACTI ON STUDY AREA.

#SH
SI TE H STORY

THE ABERDEEN AREA OF APG WAS ESTABLI SHED I N 1917 AS THE ORDNANCE PROVI NG
GROUND.  TESTI NG OF AMMUNI TI ON BEGAN | N JANUARY CF 1918. LARCGE SEGVENTS
OF THE OPEN WATER SURRCUNDI NG THE ABERDEEN AREA HAVE BEEN USED AS
ORDNANCE | MPACT AREAS SINCE 1917. THERE ARE AN ESTI MATED FOUR M LLI ON
UNEXPLCDED AND SI XTEEN M LLI ON | NERT PRQJECTILES OF ALL CALIBERS IN THE
RESTRI CTED WATERS OFF APG

THE WPUMBA | S ADJACENT TO AND OFFSHCORE OF THE MAI N FRONT LAND RANGE
AREA, VH CH HAS BEEN ACTI VE SINCE 1917. AN ESTI MATED ONE M LLI ON ROUNDS
CF ALL CALIBERS UP TO 16 | NCHES HAVE BEEN FIRED AT THS RANGE. THE
TYPES OF ROUNDS FI RED | NCLUDE HI GH EXPLCSI VES, ANTI - PERSONNEL, ARMCR
DEFEATI NG | NCENDI ARY, SMOKE, AND | LLUM NATING ALTHOUGH THE WPUMBA | S
ADJACENT TO THI' S RANGE, THERE ARE NO RECORDS OF THE OPEN WATER AREAS CF
THE WPUVBA HAVI NG BEEN USED AS AN | MPACT AREA.

NO EVI DENCE OF A DI SPCSAL SI TE AT THE WPUMBA WAS OBSERVED | N ANY

H STORI CAL AERI AL PHOTOGRAPHS REVI EWED. HOWEVER, ONE REFERENCE TO A
PHOSPHORUS AREA WAS FOUND | N PROCLANVATI ON 2383, SI GNED BY PRESI DENT
FRANKLI N D. ROOSEVELT ON JANUARY 24, 1940. UNDER THE AUTHORI TY CF THE
M GRATORY BI RD ACT OF 1918 (40 STAT. 755, 16 USC 704), THE ACTI NG
SECRETARY COF THE | NTERI OR ADOPTED A REGULATI ON ON DECEMBER 12, 1939,

VH CH DESI GNATED TWD AREAS AS M GRATORY WATERFONL CLOSED AREAS.  ONE COF
THE AREAS APPROVED BY THE SUBSEQUENT PROCLANATI ON WAS AT APG AND WAS
REFERRED TO AS THE " PHOSPHORUS AREA UNIT." TH S PROCLAVATION IS THE ONLY
WRI TTEN DOCUMENT FQUND THAT SPECI FI CALLY MENTI ONS PHOSPHCORUS AND

DELI NEATES THE BOUNDARY CF A SPECIFIC AREA. THE SIZE OF TH S

" PHOSPHORUS AREA UNI T" ENCOWPASSES APPROXI MATELY 130 ACRES. IT IS
ASSUMED THAT THE AREA DESCRI BED | NCORPORATED THE WPUVBA.

DURI NG 1988-1989, THE EPA' S ENVI RONMVENTAL RESPONSE TEAM ( ERT) AND

ENVI RONMVENTAL MONI TORI NG SERVI CE LAB CONDUCTED EXTENSI VE ELECTROVAGNETI C
AND CORE SAMPLI NG STUDI ES OF THE WPUMBA.  THE EPA ERT | NVESTI GATI ON WAS
CONDUCTED AS A CERCLA REMEDI AL | NVESTI GATI ON TO ANSWER QUESTI ONS RELATED
TGO THE LOCATI ON OF THE WPUMBA; POSSI BLE RELEASES TO THE ENVI RONMENT
SURRCUNDI NG THE SUPPCSED BURI AL SI TE; POTENTI AL ADVERSE EFFECTS TO THE
ENVI RONMVENT, AQUATI C ORGANI SMS, HI GHER FOOD CHAI N ORGANI SMS, AND HUVAN
HEALTH THAT COULD RESULT SHOULD THERE BE A RELEASE FROM THE AREA; THE



EXTENT TO WH CH ANY PAST, PRESENT, CR FUTURE DREDA NG ACTI VI TI ES MAY
CONTRI BUTE TO RELEASES FROM TH S AREA; AND MEET THE REQUI REMENTS OF THE | AG

SEVERAL TECHNI QUES WERE USED DURI NG THE | NVESTI GATI ON TO DETERM NE THE
LOCATI ON OF THE WPUVMBA. A LI TERATURE SEARCH WAS CONDUCTED TO LOCATE
RELATED | NFORVATI ON CONCERNI NG THE DI SPOCSAL, STORAGE, AND HANDLI NG OF
VWH TE PHOSPHORUS. APG RECCRDS, H STCRI CAL MAPS, AND AERI AL PHOTOS WERE
REVI EMED. MANUFACTURERS, FORMER EMPLOYEES, AND HI STORI ANS ( NATI ONAL
ARCHI VES, LIBRARY OF CONGRESS, US ARW ARCH VES) WERE ALSO CONTACTED FOR
RELEVANT | NFORVATI ON. AN | N- DEPTH GECPHYSI CAL | NVESTI GATI ON AT THE SI TE
WAS CONDUCTED | N OCTOBER, 1988, FOLLONED BY AN ADDI TI ONAL GECPHYSI CAL
SURVEY I N JUNE CF 1989.

BASED ON THE 1988 CGECPHYSI CAL DATA, FOUR AREAS WERE SELECTED AS BEI NG

H GHLY PROBABLE LOCATI ONS FOR THE WPUMBA, AND SEDI MENT CORE SAMPLI NG WAS
SCHEDULED FOR THOSE AREAS. A FI FTH AREA, THE CHANNEL ADJACENT TO THE
WPUMBA, WAS SELECTED FOR CORI NG DUE TO MAI NTENANCE DREDA NG CONCERNS. A
REFERENCE AREA WAS ALSO SELECTED NORTH OF THE SI TE | N SPESUTI E NARRO/S.
DUE TO THE SAFETY CONCERNS | N DEALI NG WTH THE BURI AL AREA AND THE KNOVW
PRESENCE COF UNEXPLODED ORDNANCE ON APG A REMOTE CORI NG OPERATI ON WAS
NECESSARY.

A TOTAL OF 60 CORES WERE CCOLLECTED DURI NG AUGUST COF 1989, RANG NG IN
DEPTH FROM 1 TO APPROXI MATELY 9 FEET. CORES WERE SCREENED ON- SI TE FOR
H GH EXPLCSI VES AND COVPCSI TE SAMPLES WERE COLLECTED FOR ANALYSIS.  ALL
SAMPLES WERE ANALYZED FOR ELEMENTAL PHOSPHORUS, H GH EXPLOSI VES, AND
RCRA HAZARDOUS WASTES. SELECT SAMPLES WERE ANALYZED FOR TOTAL CRGANI C
CARBON, GRAIN SIZE, AND TOXICI TY. WATER SAMPLES WERE ALSO COLLECTED AT
EACH OF THE AREAS CORED AND ANALYZED FOR ELEMENTAL PHOSPHORUS AND H GH
EXPLCSI VES. WATER QUALI TY MEASUREMENTS WERE RECORDED | N EACH AREA AND
I NCLUDED TEMPERATURE, PH, CONDUCTIVITY, SALIN TY, OX DATI ON- REDUCTI ON
POTENTI AL, AND DI SSOLVED OXYGEN.

GULL | SLAND, WHI CH I S LOCATED ALONG THE EASTERN BCRDER OF THE WPUMBA,
WAS EXAM NED AS A POTENTI AL PAST DI SPCSAL SI TE FOR WHI TE PHOSPHORUS. A
GECPHYSI CAL SURVEY WAS CONDUCTED | N LATE OCTOBER OF 1988 TO LOCATE ANY
POTENTI ALLY BURI ED FERROUS METALS. SEVERAL TEST PI TS WERE EXCAVATED TO
EXAM NE THE STRATI GRAPHY AND SO LS OF THE | SLAND. SO L CORES WERE
COLLECTED DURI NG SEPTEMBER OF 1989 FROM THE NORTH AND SOUTH ENDS OF THE
I SLAND AND ANALYZED FOR ELEMENTAL PHOSPHORUS, HI GH EXPLCSI VES, AND GRAI N
S| ZE.

BASED ON THE RESULTS OF THE EPA ERT STUDY, THE BOUNDARI ES OF THE WPUVBA
COULD NOT BE DI SCERNED. THE GEOPHYSI CAL | NVESTI GATI ON SHOAED ONLY A

M NOR DI STRI BUTI ON OF MAGNETI C OGBJECTS, AND | NTRUSI VE SEDI MENT CCRE
SAMPLI NG REVEALED ONLY SPORADI C OCCURRENCES OF DETECTABLE LEVELS OF
PHOSPHORUS.  RESULTS | NDI CATE THAT TRACE AMOUNTS OF PHOSPHORUS WERE
DETECTED IN 11 CF THE 60 CORE SAMPLES, W TH THE DETECTED SI NGLE NMAXI MUM
OCCURRENCE BEI NG LESS THAN 5 G KG (SEE TABLE 1). NO PHOSPHORUS WAS
DETECTED I N THE WATER COLUMN, OR ON GULL | SLAND. NO H GH EXPLCSI VE
COVPOUNDS WERE DETECTED I N THE WATER OR SEDI MENT SAMPLES. RCRA ANALYSES
(EP TOXICITY) | NDI CATE THAT THE SEDI MENT WOULD NOT BE CONS|I DERED A
HAZARDQUS WASTE. RELEASE OF WH TE PHOSPHCORUS | S NOT EXPECTED UNLESS THE
SEDI MENTS ARE DI STURBED. THE LOCATI ON OF THE WPUMBA CCULD NOT,
THEREFORE, BE DETERM NED W THI N THE CONFI NES CF THE EPA ERT STUDY.

LI KEW SE, Bl OASSAY TECHNI QUES, UTI LI ZI NG FRESHWATER AND ESTUARI NE FI SH,
DI D NOTI ELUCI DATE ANY CLEAR TOXI C EFFECT OF WH TE PHOSPHORUS ON AQUATI C LI FE.

COWLUNI TY PARTI CI PATI ON

TO PROVI DE THE COVMUNI TY W TH REASONABLE OPPORTUNI TY TO SUBM T WRI TTEN
AND CRAL COWMMENTS ON THE PROPOSED PLAN FOR THE WHI TE PHOSPHORUS
UNDERWATER MUNI TI ONS BURI AL AREA AND THE US EPA ENVI RONVENTAL RESPONSE
TEAM S (ERT) REPORT, ENTI TLED "FI ELD | NVESTI GATI ON OF THE WHI TE
PHOSPHORUS MUNI TI ONS BURI AL AREA, ABERDEEN PROVI NG GRCOUND,

MARYLAND - JANUARY, 1990," THE ARMY ESTABLI SHED A PUBLI C COMMENT PERI CD
FROM JULY 3RD THROUGH AUGUST 17TH, 1991. A PUBLIC MEETI NG WAS HELD ON



JULY 25, 1991 TO PRESENT THE PRCPCSED PLAN AND TO ANSWER QUESTI ONS AND
RECEI VE COMVENTS.

THE PROPCSED PLAN, EPA ERT' S REPORT, AND THE ADM NI STRATI VE RECCRD FI LE
WERE MADE AVAI LABLE FOR PUBLI C REVI EW AT THE FOLLOW NG LOCATI ONS:

ON- POST

US ARMY TEST AND EVALUATI ON COVIVAND
PUBLI C AFFAI RS OFFI CE BU LDI NG 314
ABERDEEN AREA

ABERDEEN PROVI NG GROUND, MD. 21005-5001

OFF- POST

HARFORD COUNTY LI BRARY - ABERDEEN BRANCH LI BRARY
21 FRANKLI N STREET
ABERDEEN, MARYLAND 21001

HARFORD CCOUNTY LI BRARY - EDGEWOCD BRANCH LI BRARY
2205 HANSON RQAD
EDGEVWOCD, MARYLAND 21040

LEGAL NOTI CES SUMVARI ZI NG THE PROPOSED PLAN, | NFORM NG THE PUBLI C CF
DOCUMENT AVAI LABI LI TY AND LOCATI ONS, AND LI STI NG THE TI ME AND PLACE CF
THE PUBLI C MEETI NG WERE PUBLI SHED I N THE BALTI MORE SUN, THE AEG S, AND
THE APG NEWS. NO COMMENTS WERE RECEI VED BY THE EPA, STATE OF MARYLAND,
OR THE ARMY DURI NG THE PUBLI C COMVENT PERI OD ON THE PRCPCSED PLAN, ON
THE EPA ERT' S REPORT, ON THE NO- ACTI ON ALTERNATI VE CHOSEN FCR THE WH TE
PHOSPHORUS UNDERWATER MUNI TI ONS BURI AL AREA, OR ON THE ADM NI STRATI VE
RECORD FILE. SEVERAL TECHNI CAL QUESTI ONS WERE ANSWERED DURI NG THE
PUBLI C MEETI NG CONCERNI NG THE CONDUCT OF THE ERT | NVESTI GATI ON.

#SR
SCOPE AND ROLE OF THE WPUMBA CPERABLE UNI' T RESPONSE ACTI ON

THE | NVESTI GATI ON OF THE WPUMBA ANSWERED QUESTI ONS RELATED TO CONDI TI ONS
AT THE UNDERWATER SI TE, AND THE POTENTI AL FOR CURRENT AND FUTURE THREATS
TO HUMAN HEALTH AND THE ENVI RONVENT.  THE LOCATI ON AND EXI STENCE OF THE
WPUMBA | N THE ERT STUDY AREA HAS NOT BEEN CONFI RMVED, USI NG THE BEST

AVAI LABLE TECHNOLOGY. THE ARWY AND THE EPA WLL CONDUCT A REVIEW FI VE
YEARS HENCE, OF THE TECHNOLOGY AVAI LABLE FOR THE DETECTI ON LOCATI ON OF
VH TE PHOSPHORUS TO DETERM NE | F ANY S| GNI FI CANT ADVANCEMENT HAS
OCCURRED TO WARRANT A RE- | NVESTI GATI ON OF THE SUPPCSED BURI AL AREA

THE LACK OF DETECTABLE QUANTI TI ES OF PHOSPHORUS | N THE WATER COLUW,
COMBI NED W TH THE RELATI VELY LOW CONCENTRATI ONS CF PHOSPHORUS FOUND | N
LESS THAN 20 PERCENT OF THE SEDI MENT SAMPLES AND THE DEPTH AT WH CH
PHOSPHORUS WAS DETECTED, | NDI CATES THAT WH TE PHOSPHORUS |'S NOT BEI NG
RELEASED | NTO THE WATER COLUWN AT THE STUDY AREA. ADDI Tl ONALLY, RCRA
ANALYSES (EP TOXICI TY) | NDI CATE THAT THE WPUVBA SEDI MENT WOULD NOT BE
CLASSI FI ED AS A HAZARDOUS WASTE. HOWEVER, THE "NO ACTI ON' REMEDY DCES
NOT' PROVI DE ANY PROTECTI ON AGAI NST EXPOSURE TO WH TE PHOSPHORUS IF IT IS
LATER RELEASED FROM THE YET UNDI SCOVERED WPUMBA. THE "NO ACTI ON'
REMEDY, THEREFCRE, REQUI RES MONI TORI NG OF THE WPUMBA BY THE ARMY DURI NG
DREDG NG AND FOLLOW NG MAJOR STORM EVENTS.

IT IS STILL PGSSI BLE, HOAEVER, THAT UNEXPLODED ORDNANCE CR OTHER SAFETY
HAZARDS MAY EXI ST WTHI N THE STUDY AREA. THE GOALS, THEREFORE, OF THE
SELECTED REMEDI AL ACTI ON ARE TO LIM T THE EXPCSURE OF THE AQUATIC
ECOSYSTEM AND HUMAN POPULATI ON TO ANY BURI ED MATERI AL CONTAI NED I N THE
CURRENT WPUMBA, AND ARE TO BE ACCOWPLI SHED THROUGH THE ABOVE DESCRI BED
MONI TORI NG/ SAMPLI NG PROGRAM ~ ADDI TI ONALLY, A REVI EW CF THE TECHNOLOGY
AVAI LABLE FOR DETECTI NG AND LOCATI NG THE SUPPCSED WPUVBA W LL BE
PERFORVED | N FI VE YEARS.



THEREFORE, THE ARMY AND THE EPA HAVE AGREED THAT THE ERT | NVESTI GATI ON
DEMONSTRATED THAT THE SUPPOSED WPUMBA CCOULD NOT BE LOCATED | N THE STUDY
AREA QUTLINE IN FIGURE 4. HOWMNEVER, H STOR CAL REFERENCES RECENTLY

REVI EWED BY THE MARYLAND DEPARTMENT OF THE ENVI RONVENT | NDI CATE THE
PCSSI Bl LI TY OF ANOTHER LOCATI ON FCR A VWHI TE PHOSPHORUS BURIAL SITE, I N
ADDI TI ON TO THE ERT UNDERWATER STUDY LOCATION.  THE PHOSPHORUS BURI AL
REPORTEDLY OCCURRED I N THE WATERFRONT REG ON NEAR BLACK PO NT,

ENCOVWPASSI NG AN AREA OF 15 ACRES. ONE HI STORI CAL REFERENCE ALLUDES THAT
VWHEN DI SPOSED, THE MUNI TI ONS WERE PLACED | N Tl DAL FLATS AND COVERED W TH
2 FEET OF SEDI MENT. THE ARMY AND EPA HAVE AGREED, W TH THE | SSUANCE COF
TH' S RECORD OF DECI SI ON (ROD) FOR THE WPUMBA, TO I NI TI ATE AN

I NVESTI GATI ON OF A PCSSIBLE SITE ON LAND OR I N A TI DAL MARSH NEAR BLACK
PO NT, TO BE DESI GNATED THE "WH TE PHOSPHORUS MUNI TI ONS LAND BURI AL AREA
(WPMLBA) . " FI GURE 5 DEPI CTS THE PROPOSED NEW STUDY AREA. THE

I NVESTI GATI ON OF THE WPMLBA W LL BE | NCORPORATED | NTO THE OTHER ABERDEEN
AREAS STUDY.

#SC
S| TE CHARACTERI STI CS

APG | S LOCATED ON THE NORTHWESTERN SHORE OF THE CHESAPEAKE BAY. DUE TO
ITS PROKMTY TO TW LARGE BODI ES OF WATER, THE CHESAPEAKE BAY AND THE
ATLANTI C OCEAN, THE CLI MATE AT APG TENDS TO BE MODERATE AS COWPARED TO
I NLAND MARYLAND. THE AVERACE TEMPERATURE FOR APG | S 54.5 DEGREE
FAHRENHEI T, W TH AN AVERAGE RELATIVE HUM DI TY OF 73.8 PERCENT.

PRECI PI TATI ON AS RAI NFALL AVERAGES 38.58 | NCHES WTH A NMAXI MUM RAI NFALL
OCCURRI NG DURI NG THE SUMVER AND THE M NI MUM RAI NFALL OCCURRI NG DURI NG
AUTUWN.  PRECI PI TATI ON AS SNOWFALL AVERAGES 12 | NCHES. PREVAI LI NG W NDS
AVERAGE 6.8 KNOTS I N A NORTHWEST TO NORTH NORTHWEST DI RECTION I N THE

W NTER MONTHS, AND A SOQUTH TO SOUTH SOUTHWEST DI RECTI ON I N THE SUMMVER
MONTHS.

APG | S DRAI NED BY EI GHT RI VERS AND STREAVS.  SURFACE WATERS AT APG TEND
TO BE SHALLOW AND SLUGE SH W TH TI DAL ESTUARI ES FORM NG AT THE MOUTHS OF
THE STREAMS AND RIVERS. TH S IS ATTRI BUTED TO LOW LAND ELEVATI ONS AND
THE FACT THAT APG | S BORDERED BY THE CHESAPEAKE BAY. THE NORTHEASTERN
AREA OF APG WH CH TENDS TO BE HI GHLY DEVELCPED, |S DRAI NED BY SWAN
CREEK, DI PPLE CREEK, WOODREST CREEK, AND THE UPPER BRANCHES CF ROWNEY
CREEK. THE SOQUTHWESTERN PORTI ON, WH CH TENDS TO BE UNDEVELCPED AND

I NCLUDES SOVE RANGES AND TEST AREAS, |S DRAI NED BY MOSQUI TO CREEK, DELPH
CREEK, THE LOMER HALF OF ROMNEY CREEK, AND THE LOAER PORTI ON OF BUSH

R VER  SPESUTIE | SLAND, WHI CH I S ALSO UNDEVELGPED AND | NCLUDES TEST
AREAS, | S DRAI NED BY BACK CREEK.

ALLUVI UM SWAMP AND MARSH DEPCSI TS CCCUR | N THE REACHES OF THE RI VERS I N
THE REG ON THAT HAVE BECOVE | NUNDATED AS A RESULT OF A RISE IN SEA
LEVEL. COWPGCSI TI ON OF THE ALLUVI UM RANGES FROM CLAY TO GRAVEL, AND THE
SWAMP AND MARSH DEPCSI TS CONSI ST OF SILTS, CLAYS, AND ORGANI C MATTER
THUS, SURFI Cl AL SEDI MENTS ARE HETEROGENEQUS AND VARY CONSI DERABLY | N THE
LATERAL DI RECTI ON. TYPI CALLY, GRAVELS ARE AT THE BASE AND THE SILTS AND
CLAYS DOM NATE THE UPPER PCORTI ONS.

#SSR
SUMVARY OF SI TE RI SKS

PHYSI CAL AND CHEM CAL PROPERTI ES OF WH TE PHOSPHORUS

PHOSPHORUS |S A VERY REACTI VE ELEMENT, AND THUS I T IS NEVER FOUND I N THE
FREE STATE | N NATURE, BUT IS WDELY DI STRIBUTED I N M NERAL DEPCSI TS.
ELEMENTAL PHOSPHORUS EXI STS | N THREE ALLOTROPI C MODI FI CATI ONS;  WHI TE,
RED, AND BLACK, THE MOST COMMON FORM BEI NG WH TE PHOSPHORUS.  VWH TE
PHOSPHORUS, WH CH MAY HAVE A SLI GAT YELLOWHUE, |'S BOTH PO SONOUS AND
FLAMMABLE, AND | S THE MOST REACTI VE OF THE THREE ALLOTRCOPES. THI S
REACTI VITY MAY RESULT FROM VH TE PHOSPHORUS MAI NTAI NI NG | TS TETRAHEDRAL
STRUCTURE THRQUGHQUT | TS PHASE CHANGES. AT ROOM TEMPERATURE, VH TE



PHOSPHORUS EXI STS AS CUBI C CRYSTALS, CALLED THE ALPHA ( ) FORM VWH TE
PHOSPHORUS' | GNI TI ON TEMPERATURE IS ONLY 86 DEGREE FAHRENHEIT. IT IS A
SOFT, WAXY, TRANSLUCENT SCLID WH CH | S SOLUBLE I N ORGANI C SOLVENTS, SUCH
AS CARBON DI SULFI DE, BUT IS UNREACTI VE WTH WATER ~ WH TE PHOSPHCORUS HAS
A H GH OCTANOL/ WATER PARTI TI ON CCEFFI G ENT WH CH REVEALS A POTENTI AL FOR
Bl CACCUMULATI ON, AND A H GH VOLATI LI TY WH CH | NDI CATES SOVE POTENTI AL
FOR RELEASE TO THE ATMOSPHERE. ELEMENTAL WH TE PHOSPHORUS | S

TETRATOM C, HAVI NG A MOLECULAR VEI GHT OF 123. 90, AND THE CHEM CAL
FORMULA P4.

VWHEN EXPOSED TO AIR, VWH TE PHOSPHCORUS FUMES AND SPONTANEQUSLY | GNI TES
WTH AN OCDOR SOVEWHAT LI KE THAT OF A BURNI NG MATCH. LI KE CARBQON,
PHOSPHCRUS BURNS AS A SOLI D W THOUT VAPORI ZI NG  THE COVBUSTI ON FORVB
El THER TETRAPHOSPHORUS HEXOXI DE OR TETRAPHOSPHCORUS DECOXI DE:

P4 + 32

P46

P4 + 52

P4QL10

TETRAPHOSPHORUS DECOXI DE DI SSOLVES | N WATER TO FORM THE M NERAL ACI D
KNOMW AS PHOSPHCORI C ACI D

PACLO + 6H20 = 4H3PO4

TO PREVENT | TS SPONTANEQUS | GNI TI ON, WH TE PHOSPHORUS |'S NORVALLY STORED
UNDER WATER, WHI CH KEEPS | T FROM CONTACT WTH AIR.  BECAUSE CF I TS LOW

I GNI TI ON TEMPERATURE, VH TE PHOSPHCORUS | GNI TES SO EASILY THAT IT IS
UNSAFE TO HANDLE QUT OF WATER I T IS ALSO UNSTABLE, GRADUALLY CHANG NG
TO RED PHOSPHORUS, WH CH IS LESS REACTI VE.

FI RES | NVOLVI NG ELEMENTAL PHOSPHORUS ARE EXTI NGUI SHED W TH WATER COR
BLANKETED W TH WET SAND OR ABSORBENT. HOAEVER, IT IS | MPORTANT TO
RECALL THAT THE OXI DES OF PHOSPHORUS WH CH RESULT FROM COVBUSTI ON ARE
CAPABLE OF FORM NG CORRCSI VE ACI DS WHEN THEY DI SSCLVE | N WATER.  THUS
THE ATMOSPHERE SURROUNDI NG A PHOSPHCORUS FIRE |S LIKELY TO BE ACI DI C

I NHALATI ON CF THE FUVES OF BURNI NG PHOSPHORUS CAN LEAD TO SERI QUS LUNG

I NJURY WHEN THE OXI DES DI SSCLVE IN THE LI QU D WTH N THE LUNG AND

ASSCOCI ATED PASSAGES. WH TE PHOSPHORUS IS ALSO KNOWN TO CAUSE PHOSSY JAW
( PHOSPHORUS NECRCSIS), A ROITING OF THE JAWBONE.

THREE ANALYTI CAL METHODS USED FOR THE DETECTI ON OF WHI TE PHOSPHCRUS,

LI STED I N DESCENDI NG ORDER OF SENSI TIVITY, ARE: NEUTRON ACTI VATI ON
ANALYSI S, GAS-LI QU D CHROVATOGRAPHY, AND COLORI METRY. THE MOST COMMONLY
USED ANALYTI CAL TECHNI QUE | N AQUATI C SURVEYS AND Bl OASSAYS | S GAS-LI QUID
CHROVATOGRAPHY.

TOXI COLOGY

IT IS KNOMW THAT WH TE PHOSPHORUS IS A PONERFUL SYSTEMC POSON. IT IS
ABSCRBED THROUGH THE SKIN, BY I NGESTI ON, AND THROUGH THE RESPI RATCRY
TRACT. THE LETHAL DOSE (ORAL I NGESTIQN) I N ADULT HUVANS | S ABOUT 1

ME KG BCDY VEI GHT, BUT AS LI TTLE AS 0.2 MF KG BODY WEI GHT MAY PRODUCE
TOXI C SYMPTOVSB.  SKI N CONTACT PRCDUCES SEVERE AND PAI NFUL BURNS, W TH
DESTRUCTI ON OF THE UNDERLYI NG TI SSUE. | NHALATI ON OF VAPCORS HAS PRCDUCED
TRACHEGCBRONCHI TI' S AND LI VER ENLARGEMENT.  THERE IS, HOANEVER, NO EVI DENCE
THAT WH TE PHOSPHORUS |'S CARCI NOGENI C | N LABCRATCRY ANI VALS OR HUNVANS.
VWH TE PHOSPHORUS |S A CLASS D CARCI NOGEN. | NSUFFI C ENT EVI DENCE EXI STS
TO DETERM NE WHETHER THI S COVPQUND CAUSES CANCER | N HUVANS, THEREFCRE,
CARCI NOGENI C RI SKS WERE NOT EVALUATED.

LOW CONCENTRATI ONS OF ELEMENTAL PHOSPHORUS | N THE WATER COLUMN HAVE BEEN
DOCUMENTED AS CAUSI NG ACUTE EFFECTS ON AQUATI C ORGANI SMB.  FI SH APPEAR
MORE SENSI TI VE TO THE EFFECTS OF WH TE PHOSPHORUS THAN | NVERTEBRATES.
ANOTHER CONCERN | S THE | MPACTS OF CONTAM NATI ON THROUGH THE FOOD CHAI N.
RAPI D Bl QACCUMULATI ON OF WH TE PHCOSPHORUS HAS BEEN DOCUMENTED AND | S
RELATED TO THE LI PI D CONTENT OF THE CRGANI SM Bl OCONCENTRATI ON FACTCRS
OF BETWEEN 20 AND 100 HAVE BEEN REPORTED FOR AQUATI C CRGANI SM Tl SSUE.



VWH TE PHOSPHORUS CONTAM NATI ON I N VARI QUS FI SH Tl SSUES HAS BEEN SHOAN TO
BE TOXIC OR LETHAL | F I NGESTED. HOWEVER, DUE TO THE REACTIVITY OF WH TE
PHOSPHORUS, THE TRANSFER OF THI S ELEMENT THROUGH THE FOOD CHAI N WOULD
NOT BE EXPECTED. | N TERVE OF LONG TERM FOOD CHAI N CONTAM NATI ON, THE
POTENTI AL FROM WH TE PHOSPHORUS | S CONSI DERED NI L.

TOXI A TY TESTI NG WAS PERFORMED ON APPROXI MATELY TEN PERCENT OF THE

SEDI MENT CORES FROM THE WPUVBA AREA TO DETERM NE THE EFFECTS OF WH TE
PHOSPHCORUS OR OTHER CONTAM NANTS THAT M GHT BE PRESENT ON AQUATI C LI FE.
A FRESHWATER AND AN ESTUARI NE FI SH SPECI ES VERE UTI LI ZED DUE TO THE LOW
SALI NI TIES FOUND AT THE WPWUMBA SITE. | T WAS | MPORTANT TO TEST BOTH
TYPES OF SPECIES, SINCE THS SITE IS WTH N THE RANGE OF THE SEASONALLY
MOVI NG FRESHWATER/ SALTWATER | NTERFACE. MARI NE, ESTUARI NE, AND
FRESHWATER FI SH ARE PRESENT IN THE VICI NI TY DURING THE YEAR  THE
FATHEAD M NNOW ( Pl MEPHALES PROMELAS) AND S| LVERSI DE (MVENI DI A BERYLLI NA)
WERE USED I N 96 HOUR ACUTE ELUTRI ATE TESTS. THE M DCGE ( CH RONOWMUN
TENTANS), A BENTH C | NVERTEBRATE, WAS UTI LI ZED I N TEN- DAY ACUTE SCLI D
PHASE TESTS. THE TOXICITY TEST RESULTS DI D NOT CLEARLY | NDI CATE ANY
EFFECT OF SEDI MENT- BOUND VH TE PHOSPHORUS ON AQUATIC LIFE. I T APPEARS,
THOUGH, THAT METALS PRESENT I N THE SEDI MENT SAMPLES MAY EXERT SOME TOXI C
EFFECT ON AQUATI C LI FE AND, THEREFCRE, MONI TCRI NG OF THE WATER CCLUWN | N
THE WPUMBA DURI NG DREDA NG ACTI VI TI ES AND AFTER MAJOR STCRM EVENTS
(HURRI CANE FORCE WNDS) WLL BE ACCOWPLI SHED BY THE ARW.

THE ABSENCE OR LOW LEVELS OF PHOSPHORUS DETECTED | N WPUMBA SEDI MENTS,
COVBI NED W TH PUBLI SHED SO L TOXI G TY RESULTS, UTI LI ZI NG WORVS

(CH RONOM DS), SUGGEST A LOW PROBABI LI TY OF WH TE PHOSPHORUS TOXI G TY TO
THE LONER FOOD CHAI N ORGANI SMB. Bl CACCUMULATI ON TO AN UPPER LEVEL
CONSUMER, SUCH AS WATERFOWAL, HAS ALSO BEEN | NVESTI GATED.  AVI AN ( Bl RD)
TOXICQ TY DATA IS M N MAL, BUT THE LETHAL DOSE FOR PHOSPHORUS HAS BEEN

CI TED AS 3 MJ KG  SEVERAL FACTORS, THOUGH, SUGCGEST THAT Bl CACCUMULATI ON
I N WATERFOAL MAY BE NEGLI G BLE. M GRATORY WATERFOAL USE THE WATERS | N
THE APG VICINITY DURING THE W NTER SEASON. THEREFORE, EXPOSURE TO THE
SMALL QUANTI TI ES OF PHOSPHORUS DETECTED SHOULD BE M NI MAL.

ADDI TI ONALLY, WATERFOAL LI PI D CONTENT DURI NG THE W NTER | S ELEVATED.

TH' S MAY SERVE TO | SOLATE ANY VWH TE PHOSPHORUS | NGESTED AND PREVENT

MANI FESTATI ON OF ACUTE SYMPTOVB. FURTHERMORE, LARGE BI RDS RATHER THAN
SENSI TI VE PRECOCI AL YOUNG WOULD BE UTI LI ZI NG THE FOOD RESOURCES. FOR
THESE REASONS, SUB- LETHAL EFFECTS ON WATERFOANL SHOULD BE | SOLATED OR OF
A LON PROCBABI LI TY.

FATE AND TRANSPORT

THE PROCESSES BY WHI CH WHI TE PHOSPHCORUS | S TRANSFORMED I N Al R, WATER,
AND SO L ARE OXI DATI ON, HYDRCLYSIS, AND VOLATI LI ZATION. WH TE
PHOSPHCORUS |'S NOT' TRANSFCRMVED BY PHOTCLYSIS, AND I T IS ALSO RESI STANT TO
Bl ODEGRADATI ON BY ANAEROBI C CRGANI SM5.  ALTHOUGH HYDROLYSI S AND

VOLATI LI ZATI ON CAN HAVE S| GNI FI CANT EFFECTS ON THE ENVI RONMENTAL FATE OF
VWH TE PHOSPHORUS, I TS FATE IN AIR, SO L, AND WATER IS GENERALLY

DETERM NED BY OXI DATI VE PROCESSES. SEVERAL | NVESTI GATORS OBSERVED THAT
THE PHOSPHORUS OXI DATI ON RATE I N AQUEQUS SYSTEMS CAN BE AFFECTED BY

DI SSOLVED OXYGEN CONCENTRATI ON, TEMPERATURE, PH, SALINITY, AND THE
PRESENCE COF METALS.

THE PRI MARY PATHWAY CF THE DECRADATI ON OF WH TE PHOSPHORUS AT SEDI MENT
SURFACES | S BY OXI DATI ON, WTH THE RATE DEPENDENT UPON THE AVAI LABLE
OXYGEN. WH TE PHOSPHORUS | N SEDI MENT USUALLY WLL OXID ZE TO THE MORE
STABLE RED ALLOTRCPE. W TH THE ABUNDANCE OF OXYGEN AT THE

SEDI MENT- WATER | NTERPHASE, WHI TE PHOSPHORUS W LL BE PREDOM NANTLY

OXlI DI ZED TO PHOSPHATES RQUGHLY W TH N WEEKS TO MONTHS.  SI NCE SEVERAL COF
THESE PHOSPHATE COVPOUNDS ARE PCSSI BLE, FI XATI ON OF PHOSPHORUS PROBABLY
TAKES PLACE OVER A RELATI VELY WDE PH RANGE. ALSO, THE LARGE QUANTI TI ES
COF HYDROUS | RON AND ALUM NUM OXI DES PRESENT | N MOST SEDI MENTS MAKE

PCSSI BLE THE FI XATI ON OF TREMENDOUS AMOUNTS OF PHOSPHORUS.  HOWEVER,
BECAUSE MOST SEDI MENTS ARE ANAEROBI C SHORT DI STANCES BELOW THE

WATER- SEDI MENT BOUNDARY SURFACE, PHOSPHORUS DEGRADATI OV OXI DATI ON MAY BE
EXTREMELY LENGTHY AT SUCH DEPTHS. EXPERI MENTS DETERM NED THAT SURFACE



DEPCSI TS OF O\NLY A FEW PPM OF PHOSPHCORUS OXI DI ZE QUI CKLY, WHEREAS DEEPER
DEPCSI TS OF H GHER CONCENTRATI ON COULD REMAI N FOR YEARS.  ANAERCBI C

SEDI MENTS CAN, THEREFORE, SERVE AS SI NKS FOR WH TE PHOSPHORUS THAT CAN,
IN TURN, SERVE AS LONG TERM SOURCES FOR MCBI LI ZATI ON OF WH TE PHOSPHORUS
I NTO THE ENVI RONMENT | F DI STURBED.

I'N DETERM NI NG THE EFFECT OF THE PHOSPHORUS SEDI MENTATI ON PROCESS, THE

I NTERACTI ON OF THE PHOSPHORUS SPECI ES W TH THE SEDI MENT PRESENT MUST BE
UNDERSTOCD. | T APPEARS THAT | N SOME SEDI MENTS, PHOSPHORUS IS HELD IN A
COVWPLEX FORM | NVOLVI NG | RON AS THE COVPLEXI NG METAL, THE STABILITY OF
VWH CH | S RELATED TO THE SALT CONTENT OF THE WATER | T HAS BEEN
DEMONSTRATED | N AN ESTUARY THAT THE AVAI LABI LI TY OF PHOSPHORUS FROM SUCH
SEDI MENTS DECREASES W TH | NCREASI NG SALINITY. | T HAS BEEN SUGGESTED
THAT SALTS COAGULATE THE COLLO DAL PARTI CLES PRESENT, THEREBY RETARDI NG
SEDI MENT EXPCSURE TO OXYGEN. | T ALSO APPEARS THAT THE RATE AND QUANTI TY
OF PHOSPHORUS FI XATI ON DEPENDS ON THE TYPE OF SEDI MENT PRESENT. | T HAS
BEEN REPCORTED THAT NONCALCERQUS SEDI MENTS W LL ABSCRB AND RETAI N MORE
ADDED PHOSPHORUS THAN CALCERQUS LAKE SEDI MENTS.

I N AQUATI C SYSTEMS, PHOSPHORUS OXI DATI ON CAN BE AFFECTED BY THE
CONCENTRATI ON ABOVE AND BELOW THE PHOSPHORUS SCLUBILITY LIMT (3 M3 L AT
59 DEGREE FAHRENHEI T). THE ABILITY OF A SEDI MENT TO ABSORB ADDED
PHOSPHORUS W LL DECREASE W TH AN | NCREASE | N THE WATER- TO- SEDI MENT
PHOSPHORUS CONCENTRATI ON.  TH'S MEANS THAT AS PHOSPHORUS |'S ADDED TO THE
WATER OOLUMN, THE ABSCRBI NG PONER OF THE SEDI MENT PEAKS AT A SPECI FI C
RANGE, AND THEN DECREASES, LEAVI NG THE EXCESS CONCENTRATI ON OF
PHOSPHORUS | N THE AQUEQUS PHASE. AT THE SAME TIME, |F THE

WATER- TO- SEDI MENT PHOSPHORUS CONCENTRATI ON CONTI NUES TO | NCREASE, THE
RETENTI ON CAPACI TY OF THE SEDI MENT W LL DECREASE, WH CH WOULD ADD NMORE
PHOSPHORUS TO THE WATER | N OPPCSI TI ON, THE PERCENTAGE OF WHI TE
PHOSPHORUS REMOVED BY SEDI MENTS W LL | NCREASE AT LOWER WATER- TO- SEDI MENT
PHOSPHORUS CONCENTRATI ONS. | TS APPEARS THAT WHI TE PHOSPHORUS UNDERGOES
OXI DATI ON DURI NG THI'S PARTI TI ONI NG PHASE, AND THAT THE OVERALL EFFECT OF
PHOSPHORUS BI NDI NG TO SEDI MENTS DEPENDS ON WATER- TO- SEDI MENT PHOSPHORUS
EQUI LI BRI UM

I'N APPLYI NG THE ABOVE TO THE WPUMBA, PHOSPHCRUS TENDI NG TO REMAIN IN THE
WATER CCLUWN WOULD BE | NDI CATI VE OF A SEDI MENT BEI NG OVERSATURATED W TH
PHOSPHORUS AND RELEASI NG | T TO THE AQUEQUS ENVI RONVENT. HOAEVER, AT THE
WPUMBA NO PHOSPHCRUS WAS DETECTED | N THE WATER COLUWN ABOVE THE SUPPGCSED
BURI AL AREA.  ADDI TI ONALLY, ONLY LOW CONCENTRATI ONS OF PHOSPHORUS WERE
DETECTED I N A FEW SEDI MENT CORE SAMPLES FROM THE WPUMVBA. THE

ENVI RONMVENTAL RELEASE OF WH TE PHOSPHORUS SHOULD CAUSE VI SI BLE CHANGES
IN THE AQUATI C ECOSYSTEM  NO ADVERSE ENVI RONVENTAL STRESS WAS OBSERVED
AT THE WPUVBA.  ADDI TI ONALLY, WH TE PHOSPHORUS RELEASE TO THE

ENVI RONMVENT WOULD HAVE SOVE ABI OTl C EFFECTS AS WELL, SUCH AS | NCREASED
ACI DI TY AND DECREASED DI SSOLVED OXYGEN. YET, NO ABNORMVALITIES I N THE
ABI OTA WERE FOUND AT THE WPUMBA. THUS, ONE CAN ASSUME THAT THE BOTTOM
SEDI MENTS AT THE WPUVBA ARE NOT SATURATED W TH PHOSPHORUS AND AT PRESENT
ARE NOT RELEASI NG PHOSPHCORUS TO THE AQUEQUS ENVI RONMENT. LI KEW SE, THE
SAME CAN BE ASSUMED | N THE CASE OF CROUNDWATER;, | F THE BOTTOM SEDI MENTS
ARE NOT SATURATED W TH PHOSPHORUS, THEN THERE | S NO REASON TO SUSPECT
PHOSPHORUS RELEASES TO GROUNDWATER

HOAEVER, |F IN THE FUTURE THE WATERS COFF APG START TO RECEI VE AN

I NCREASED AMOUNT OF PHOSPHORUS DUE TO THE ACCELERATI NG USE OF

FERTI LI ZERS, THE BOTTOM SEDI MENTS AT THE WPUVBA COULD THECRETI CALLY
BECOVE SATURATED W TH PHOSPHORUS. ALSO, BECAUSE OF DREDA NG ACTI VI TI ES
THAT OCCUR I N THE WPUMBA VI CI NI TY, BOTTOM SEDI MENTS COULD BE DI STURBED,
CAUSI NG THE RELEASE OF PHOSPHORUS TO THE ENVI RONMENT. WTH TH S IN

M ND, THEREFORE, MONI TORI NG OF THE WPUMBA DURI NG DREDA NG ACTI VI TI ES AND
FOLLON NG MAJOR STORM EVENTS ( HURRI CANE FORCE WNDS) WLL BE CONDUCTED
BY THE ARMY.

THE NO EFFECT LEVEL FOR WHI TE PHOSPHORUS | N SEDI MENT LIES BELOW 2 G KG
(VWET VEI GHT). ALL PHOSPHORUS WET WEI GHT CONCENTRATI ONS WERE BELOW 2
G KG FOR THE EPA ERT | NVESTI GATION. THI S | NDI CATES THAT THE SEDI MENT



CONTAI NS NO EFFECT CONCENTRATI ONS OF VWHI TE PHOSPHORUS. THE LACK OF
DETECTABLE QUANTI TI ES OF PHOSPHORUS | N THE WATER COLUWN | NDI CATES THE
STABI LITY OF THE WH TE PHOSPHORUS | N THE SEDI MENTS. THE CURRENT US EPA
"QUALITY CRI TERIA FOR WATER' (1986) LISTS THE CR TERI A FOR TOTAL
PHOSPHORUS AS 0.10 G L FOR MARINE AND ESTUARI NE WATERS. HOWEVER, IT IS
PCSSI BLE THAT UNDETECTED WH TE PHOSPHORUS COULD BE RELEASED TO THE WATER
CCOLUWN DURI NG DI SRUPTI ON OF THE SEDI MENT.

PERI CDI C STCRVS AND SHI FTS I N WNDS AND WAVES ARE THE CAUSE FOR CHANGES
IN THE GEOMORPHOVETRI C PROCESSES OBSERVED BY AERI AL PHOTOGRAPHS AT THE
SITE. AN EXAM NATI ON OF THE W ND ROSE AT APG | NDI CATES THAT W NDS WHI CH
MAY CAUSE ACCRETI ON OCCUR APPROXI MATELY 26 PERCENT OF THE TIME. W NDS
VWH CH MAY CAUSE ERCSI ON OCCUR APPROXI MATELY 16 PERCENT CF THE TIME. THE
WPUMBA | S SHELTERED FROM W NDS APPROXI VATELY 58 PERCENT OF THE TI ME.
WAVES OF SUFFI G ENT HEI GHT AND ENERGY ARE REQUI RED TO CAUSE SI GNI FI CANT
GEOMORPHOMETRI C CHANGES AND ONLY OCCUR WTH H GH WNDS. W NDS GREATER
THAN 17 KNOTS I N THE EROSI ONAL CR ACCRETI NG DI RECTI ONS ONLY OCCUR ABQUT
1 PERCENT OF THE TIME. TH S | NDI CATES THAT SI GNI FI CANT ERCSI ON OR
ACCRETI ON WOULD ONLY OCCUR DURI NG H GH W NDS AND THE OCCASI ONAL SEVERE
STORM  THEREFORE, SI GNI FI CANT SEDI MENT DI STURBANCE CAUSED BY STORMS |S LOW
DESCRI PTI ON OF THE "NO ACTI ON' REMEDY

THE EPA ERT | NVESTI GATI ON CF THE WPUMBA DI D NOT' DI SCOVER ANY SUPPCSED
VWH TE PHOSPHORUS BURI AL AREA W THI N THE CONFI NES OF THE STUDY LOCATI ON
BASED ON CURRENT SI TE CONDI TI ONS, M NI MAL | MPACTS UPON THE AQUATIC
ECOSYSTEM ARE EXPECTED. RELEASE OF ANY YET UNDETECTED LARCE AMOUNTS CF
VWH TE PHOSPHORUS |'S NOT EXPECTED UNLESS THE SEDI MENTS ARE DI STURBED.

LI KEW SE, Bl CASSAY TECHNI QUES UTI LI ZI NG FI SH DI D NOT ELUCI DATE ANY CLEAR
TOXI C EFFECT OF WHI TE PHOSPHCORUS ON AQUATI C LI FE. THESE RESULTS LEAD TO
A CONCLUSI ON THAT ANY SAFETY COR ENVI RONMENTAL HAZARD VWH CH MAY HAVE

EXI STED IN THE PAST DUE TO THE WPUMBA NO LONGER EXISTS. IT IS STILL
PCSSI BLE, HOAEVER, THAT UNEXPLODED CORDNANCE CR OTHER SAFETY HAZARDS NAY
EXIST WTH N THE STUDY AREA. THE GOALS, THEREFORE, OF THE SELECTED
REMEDI AL ACTI ON ARE TO LIM T THE EXPCSURE OF THE AQUATI C ECOSYSTEM AND
HUVAN PCPULATI ON TO ANY BURI ED MATERI AL CONTAI NED | N THE WPUMBA, AND ARE
TO BE ACCOWPLI SHED THROUGH A MONI TORI NG SAMPLI NG PROGRAM  ADDI Tl ONALLY,
A FUTURE REVI EW OF THE TECHNCOLOGY AVAI LABLE FOR DETECTI NG AND LOCATI NG
THE SUPPOSED WPUMBA W LL BE PERFORMED.

ANY SUPPCSEDLY BURI ED WH TE PHOSPHORUS AT THE WPUMBA OR OTHER

SEDI MENT- BOUND MATERI AL COULD BE RELEASED TO THE ENVI RONMENT | F THE

SEDI MENT |'S DI STURBED. THE ARMY WLL, THEREFORE, CONDUCT SAMPLI NG OF
THE WATER COLUWN, PRI OR TO AND DURI NG ANY DREDA NG ACTIVITIES IN THE
AREA AND FOLLOW NG MAJOR STORM EVENTS ( HURRI CANE FORCE W NDS), TO

MONI TOR AND M NI M ZE RELEASES OF SEDI MENT- BOUND MATERI ALS TO THE

ENVI RONMENT.  WATER SAMPLES W LL BE ANALYZED FOR PHOSPHCRUS, USING A
DETECTION LIMT OF 0.01 PPB WHICH | S 10 PERCENT OF THE ESTABLI SHED
AQUATI C TOXI G TY CONCENTRATI ON, AND METALS UTI LI ZI NG APPROVED EPA

QUANTI TATI ON DETECTION LIMTS. A FIVE YEAR REVIEWW LL BE PERFORMED TO
| DENTI FY PCSSI BLE TECHNOLOG CAL ADVANCES THAT M GHT BE DEVELCPED WH CH
HAVE A GREATER DETECTI ON LOCATI ON CAPABI LI TY FOR BURI ED WH TE PHOSPHORUS
THEN CURRENTLY EXI STS TCDAY.

ALL ACTIVITI ES AT THE WPUMBA W LL BE CONDUCTED | N COVPLI ANCE W TH
FEDERAL AND STATE LAW | NCLUDI NG

* RI VERS AND HARBCRS ACT OF 1899, SECTION 10

* CLEAN WATER ACT OF 1972, AS AVENDED (33 USC 466),
EMPHASI ZI NG SECTI ONS 115, 313(A), AND 404

* FI SH AND W LDLI FE COORDI NATI ON ACT COF 1958 (16 USC 661 ET. SEQ)
* FI SH AND W LDLI FE CONSERVATI ON ACT COF 1980

* ENDANGERED SPECI ES ACT OF 1973, AS AMENDED (16 USC 1531)



M GRATCRY BI RD ACT OF 1918

M GRATCORY BI RD TREATY ACT OF 1972 (16 USC 703-711)

COASTAL ZONE MANAGEMENT ACT OF 1972 (16 USC 1451), SEC. 307 C3
NATI ONAL ENVI RONVENTAL POLI CY ACT OF 1969 (42 USC 4321 ET. SEQ

EXECUTI VE CRDER 11990



